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The method and the procedure of design optimization for fuel grain of hybrid rocket engines were dis—

cussed using two different kinds of formula for fuel regression rate. With multi-port grain of some HTPB/LOX (or

GOX) engine the variation of some parameters with time and other parameters were given for different numbers of

port. Some conclusions were drawn on fuel grain design and fuel ingredient design.
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Hybrid propellant rocket engines. propellant grain: Propellant formulation:

Optimization
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Fig.1 Schematic view of classical cycle hybrid rocket engine
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Fig.2 Geometrial parameters of port
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Fig.3 Variation of fuel regression rate during buring

(a)  With rate r given by formula (4)

(h) With rate r given formula (35)
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Fig. 4 Variation of fuel mass flowrate during buring

With rate r given by formula (4)
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Fig. 5 Variation of liquid/ solid component mass flowrate ratio during buring

(a) With rate r given by formula (4) (h) With rater given by formula (35)
Table 1 Several overall or average parameters of HTPB/ LOX (or GOX) hybrid rocket engine with
multi-port grain ( with fuel regression rate given by formula (4))

1 W/ mm Ly/m rl (mm/s) N/ % N./ % Vil m?
1 24.5 14. 6 0. 368 8.7 0.0 16. 0
2 25.0 8.9 0. 376 14. 4 0.4 10. 5
3 25.3 7.4 0. 380 17.2 0.6 9.1
4 25.6 6.4 0. 384 19.9 0.9 8.2
5 25.9 5.6 0. 389 22.7 1.4 7.4
6 26. 2 5.0 0. 394 25.4 2.0 6. 8
7 26.6 4.5 0. 399 28. 1 2.6 6.4

Table 2 Several overall or average parameters of HTPB/ LOX (or GOX) hybrid rocket

engine with multi-port grain ( with fuel regression rate given by formula (5))

n W/ mm Ly/ m rl {mm/s) n/ % n./ % Vil m?
1 21.5 16. 6 0. 323 7.7 0.0 17. 8
2 22.1 10. 0 0. 332 12.7 .4 11.6
3 2243 8.4 0. 335 5.2 0.5 10. 0
4 22.5 7.2 0.339 17.7 0.8 8.9
5 22.8 6.3 0. 343 20.2 12 8.1
6 23.3 5.6 0. 348 22.8 17T 7.4
7 23.6 5.1 0. 353 25.3 2.3 6.9
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